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This invention relates to temperature regulators and
more particularly to temperature regulators of the type
employed for controlling the circulation of a cooling
medium through a conduit and utilizing a butterfly-type
valve element.

It is an object of this invention to simplify the adjust-
ment of a butterfly-type thermostatic valve for setting the
temperature at which the valve will open.

Another object of this invention is to preclude binding
of a pivoted valve member by preventing direct appli-
cation of biasing forces to such member except in the
closed position thereof,

When springs are used to bias a butterfly valve closed,
the forces exerted by the springs increase as the valve
is moved against the bias. It is an object of this inven-
tion to compensate for such increased spring loads by
positioning the butterfly valve actuating device and springs
in such relation to each other that the moment applied
by the springs decreases rapidly as the valve is opened
despite increased biasing forces accompanying such valve
movement,

With these and other objects in view, a valve embody-
ing this invention comprises a housing having a ported
wall for receiving a butterfly valve element. An operat-
ing lever is piveted on the same axis as the valve ele-
ment and is connected to the valve element by a screw
threaded into the same. The screw has a lost motion
connection with the lever and, when rotated, will adjust
the angular relation between the lever and the valve ele-
ment. Thermally responsive means actuates the lever
so that the screw serves to adjust the temperature at
which the valve element moves from the valve seat and
springs, acting between the lever and the valve housing,
bias the lever to a position wherein the valve element
closes the ported wall.

Other objects and advantages will appear from the
following description taken in connection with the ac-
companying drawings wherein:

Fig. 1 is a side elevation of a thermostatic valve em-
bedying this invention with a portion thereof broken
away;

Fig. 2 is a plan view of the valve shown in Fig. 1;

Fig. 3 is a sectional view taken on the line 111
of Fig. 2 and rotated through 90° relative to Fig. 1;

Fig. 4 is a sectional view taken on the line IV—IV of
Fig. 2 and rotated through $0° relative to Fig. 1,

Fig. 5 is a perspective view of a detail shown on an
enlarged scale; and

Fig. 6 is a view corresponding to Fig. 3
of the valve in different operating pesitions.

Referring more particularly to the drawings, the tem-
perature regulator shown comprises a single self-con-
tained unit that may be readily installed in any suitable
conduit, such as a portion of an automobile cooling sys-
tem cr the like. To this end, the regulator includes a
housing 10 having an apertured wall at one end thereof.
A butterfiy-type valve element 14 is pivotally mounted
in the housing 1 to control fluid flow through the aper-

with the parts

10

15

20

30

35

40

45

50

55

60

70

2

tured wall in a manner well known in the art. A ther-
mally responsive device 16 is provided for moving the
valve element 14 about its pivot and this device operates
in opposition to the bias of a pair of springs 18 which
tend to hold the valve element 14 in closed position.

The housing 16 includes a plate 20 which is flanged
at its peripheral portion 22 for mounting purposes. The
plate 20 is provided with a centrally disposed aperture
or valve port 24 which is divided into two halves by a
pair of diametrically opposed aligned slots 26 formed in
the edges of the plate 26 which define the valve port 24,

Those portions of the plate 20 immediately adjacent
the slots 26 are crimped to form a pair of semi-cylin-
drical bosses 28. The undersides of the bosses 28 define a
pair of aligned dwells which respectively receive the
ends of a shaft 39. The shaft 39 extends across the
aperture 24 and is held securely in position against the
plate 20 by a generally U-shaped strap 32. The ends
of the strap 32 abut the shaft 30 and are held against
the same by a plurality, in this instance, four tabs 34
formed on the strap 32 and extending through the plate
29. The ends of the tabs 34 are staked to secure the
plate 26 and strap 32 together as a unit which cemprises
the housing 18.

The valve element 14 comprises two laterally offset
planar wing portions 36, 38 which are connected by in-
termediate or junction sections 49 at opposite ends there-
of and by an outwardly raised central section 42. The
section 42 has a transition wall 44 blended into the wing
portion 36 and a transition wall 46 blended into the offset
wing portion 38. When disposed in. operating position
within the valve port 24, the junction sections 4¢ lie par-
tially within the slots 26 of the plate 20.

The valve element 14 is of generally circular form.
The wing pertion 36 is of a diameter to completely overlis
that half of the valve port 24 disposed to the left of the
center line, as viewed in Figs. 2 and 3. The wing por-
tion 38 is of a diameter to completely underlie and thus
close, from the underside, that portion of the valve port
24 which lies to the right of the center line, as viewed
in Figs. 2 and 3. Thus, the peripheral portion of the
valve element 14 exiends beyond the edges of the valve
port 24 and engages the plate 28 in fluid sealing rela-
tion therewith when the valve element is in the position
shown in Figs, 1-4.

Secured to the underside of the central section 42 of
the valve element 14 is a plate 48 which is provided with
a pair of spaced, downwardly projecting Iugs 58. Fach
lug 58 is provided with an elongated aperture 52 which
lcosely receives the shaft 36. The apertured lugs 50
and shaft 36 provide a loose pivotal nmounting for the
valve element 14 which is thus free for limited move-
ment laterally of the shaft 30. Consequently, the valve
element 14 floats freely on the shafi 3§ when it is in the
epen position and js free to adjust itself laterally of the
shaft 30 as it moves into the closed position and makes
contact with the plate 20.

Opening and closing of the valve element 14 is effected
by means of the thermally responsive device 16 which
comprises a casing 54, a piston 56 slidable in the casing
$4, and an expansible substance {not shown) disposed
within the casing 54. The expansible substance within
the casing 54 will expand or contract in response to. tem-
perature changes and, upon expansion, will impart a
thrust to the piston 56 tending to move the same out of
the casing 54.

The lower end of the casing 54 extends through an
opening 58 formed in the bight portion of the U-shaped
strap 32. Passage of the casing 54 through the opening
58 is prevented by a collar 68 formed on the casing 54
and arranged to abut a pair of bosses 62 formed in the
bight portion of the strap 32 adjacent the opening 58,
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The collar 60 makes line contact with the bosses 62 so
that a rocking or pivotal support is provided for the cas-
ing 54. The end of the piston 56 which extends out of
the casing 54 is pivotally connected to an operating
lever 64.

As best shown in Figs. 4 and 5, the lever 64 is a gen-
erally U-shaped member having a first pair of aligned
apertures 66 and adjacent one end thereof. The aper-
tures 66 loosely receive the shaft 30 to provide a pivotal
mounting for the lever 64 permiiting movement thereof
about substantially the same axis as the vaive element 14

Located in a depending medial portion of the lever 64
is a second pair of aligned apertures 68 which are adapted
to receive a rivet 7§ passing through the piston 56 of
the thermally responsive device 16 and providing the
desired pivotal connection between the piston 36 and the
lever 64. The ends of the operating lever 64 opposite
the apertures 66 are bent outward to form a pair of
hooks 72 which are adapted to be connected to the
springs 18.

The bight portion of the U-shaped lever 64 is notched
at 74 to loosely receive the shank portion 78 of a screw
76. The shank portion 78 is of smaller diameter than
the ends of the screw 76 and the length of the shank por-
tion 78 is slightly longer than the thickness of the material
of the lever 64 measured at the edges of the notch 74.
The screw 76 is thus free to move axially relative to the
lever 64 through a limited distance and a lost motion con-
nection is effiected. The screw 76 is threaded into a suit-
able apertured boss 8¢ formed in the central section 42 of
the valve element 14, thereby to provide a connection be-
tween the operating lever 64 and the valve element 14 for
transmitting movement therebetween.

Disposed on oppaosite sides of the thermally responsive
device 16 are two tabs 82 which are suitably formed as
by being punched out of the strap 32 and bent inwardly
toward the casing 54 of the thermally responsive device
16. The springs 18 are respectively connected at their
one ends to the hooks 72 of the operating lever 64 and
are respectively secured at their other ends to the tabs
82. The springs 18 are preferably of the coil type and
are in tension when connected as shown in the drawings
so that the operating lever 64 is biased in a counterclock-
wise direction as viewed in Figs. 3 and 6.

The aligned bosses 62 which form a pivotal support for
the thermally responsive device 16 are disposed in a plane
which also contains the shaft 30 of the valve element 14.
The tabs 82 are also disposed within this plane and are
positioned between the bosses 62 and the shaft 39. Since
the piston 56 of the thermally responsive device 18 is con-
nected to a depending medial portion of the operating
lever 64, the axis of the piston 56 will extend through the
plane which contains the axes of the springs 18 when the
valve element 14 is in the closed position as shown in Fig:
3. With this arrangement, the lines of action of the forces
exerted by the springs 18 will move toward the pivot 39
more rapidly than does the line of action of the force
exerted by the piston 56 as the valve clement 14 moves
toward the open position.

Thus, the increased spring forces due to elongation of
the springs 18 as the valve element 14 moves to the open
position will cause little or no increased load upon the
thermally responsive device 16 due to the fact that the
valve opening movement decreases the moment arms of
these forces as the forces increase and the total moment
produced by the springs is decreased. Accordingly, a
high initial load for seating the valve element 14 can be
used without exceeding the maximum load for the thermal-
ly responsive device 16 with the valve in its wide open
position.

1t is also to be noted that since the piston 56 of the
thermally responsive device 16 is connected to a depending
medial portion of the operating lever 64, initial extension
of the piston 56 will in fact increase the moment arm of
the force exerted hy the piston 56 to increase the operating
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moment and further increase the compensation for ad-
ditional bias resulting from elongation of the springs 18.
The operation of the device is as follows: Assuming
that the apparatus is in the condition shown in Figs. 1
through 4 with the valve element 14 seated on the plate 20
to prevent fluid flow through the valve port 24 and the
ambient temperature to which the thermally responsive

~ device 16 is subjected is increased, the piston 56 will move
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out of the casing 54 and rotate the operating lever 64
against the bias of the springs 18. After the lever 64
moves through a distance sufficient to take up the lost mo-
tion between the same and the screw 76, the valve element
14 will be carried along with the operating lever 64, pivot-
ing about the shaft 38 and moving out of fluid sealing rela-
tien with the plate 20. It is to be noted that in the open
position of the valve element 14, the bias of the springs
18 is transmitted directly to the piston 56 through the
operating lever 64, the valve element 14 being effectively
isolated from such bias by the lost motion connection be-
tween the screw 76 and the operating lever 64, Thus, the
valve element 14 is free to fioat upon the shaft 30 and the
possibility of the valve element binding on the shaft has
been eliminated.

Upon cooling of the thermally responsive device 16, the
thrust exerted on the piston 56 is relieved, permitting the
springs 18 to move the operating lever §4 in a counter-
clockwise direction as viewed in Figs. 3 and 6 and force
the piston 56 into the casing 54 of the thermally respon-
sive device 16. As the operating lever 64 so moves, the
valve element 14 is brought into engagement with the
plate 20. Upon making contact with the plate 29, the
valve element 14 will shift relative to the shaft 3¢ and
operating lever 64 to effect a uniform seating contact with
the plate 20. This shifting is permitted by the lost mo-
tion connection between the adjusting screw 76 and the
operating lever 64 as well as the loose connection be-
tween the valve element 14 and the shaft 30.

Further counterclockwise movement of the operating
lever 64 wili take up the lost motion between the same
and the adjusting screw 76 to cause the bias of the springs
18 to be applied directly to the valve element i4. Thus,
the full load of the springs 18 is now used to assure
positive seating of the valve element. However, it is to
be noted that almost none of this load was required to
force parts of the valve element 14 into seating posi-
tion.

To calibrate the disclosed valve, the thermally respon-
sive device 16 is placed in a bath of liquid maintained at
the temperature at which the valve element 14 should
open. After the thermally responsive device 16 has been
heated by the bath, the adjusting screw 76 is manipulated
to vary the angular relation between the valve element 14
and the operating lever 64 so that the valve element 14
begins to open at & temperature approximating that of the
bath. Thus, a simple mechanism is provided for ac-
curately calibrating the valve.

While the embodiment of the invention illustrated in
the drawings has been specifically described in detail, it is
to be expressly understood that the invention is not re-
stricted thereto, as other embodiments will become ap-
parent to those skilled in the art and changes may be
made in the details of conmstruction, arrangement, and
proportions without departing from the scope of this in-
vention. Accordingly, reference is to be had to the ap-
pended claims for definition of the invention.

I claim:

1. A valve mechanism comprising a housing having a
wall with a port therethrough, a rigid operating element
pivotally mounted on said housing and biased in one
direction, thermally responsive means pivotally mounted
on said housing and including a movable member opera-
tively connected to said element for moving the same
against said bias, a valve element pivotally mounted on
said housing for movement between a plurality of posi-
tions to control fluid flow through said port, and means
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operatively connecting said operating element to said
valve element for moving said valve element between said
positions.

2. A valve mechanism as claimed in claim 1 wherein said
connecting means is adjustable to vary the angular rela-
tion between said operating element and said valve element
thereby to set the temperature at which said thermally
responsive means will actnate said valve element,

3. A valve mechanism as claimed in claim 2 wherein
said connecting means includes a rotatable threaded mem-
ber engaging said operating element and said valve ele-
ment.

4. A valve mechanism comprising a housing having a
wall with a port therethrough, a rigid operating element
pivotally mounted on said housing and biased in one di-
rection, thermally responsive means pivotally mounted cn
said housing and including a movable member operatively
connected to said element for moving the same against
said bias, a valve element pivotally mounted on said hous-
ing for movement between a plurality of positions to
control fluid flow through said port, and a threaded mem-
ber extending between said valve element and said operat-
ing element, said member being threaded into one of said
elements and having a lost motion connection with the
other of said elements,

5. A valve mechanism comprising in combination: a
housing having a wall with a port therethrough; means
for controlling fluid flow through said port, said means
including a movable element, and a pivot for said element;
at least one spring having a connection at one end with
said element laterally of said pivot; connecting means
for securing the other end of said spring to said hous-
ing; condition responsive means having a movable mem-
ber connected to said element between said spring con-
nection and said pivot; and a pivotal support on said hous-
ing for said last named means; said connecting means, sup-
port, and pivot lying in substantially the same plane
with said connecting means disposed between said support
and pivot.

6. In a thermostatic valve having a ported valve seat,
a butterfly valve member for controlling fluid flow through
said ported seat, and a pivot for said valve member, the
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combination of a housing operatively asscciated with
said valve seat and having a seating portion, thermally
responsive means including a casing pivotally rockable on
said seating portion and a member movable in and out
of said casing in responsive to temperature variations,
a pivotal driving connection between said movable mem-
ber and said valve member to angularly position said
valve member relative to said valve seat, at least one
spring having a connection at one end with said valve
member, said pivot driving connection being positioned
between said spring connection and said pivot, and means
for connecting the other end of said spring to said hous-
ing at a peint lying substantially within a plare common
to said pivot and said seating portion.

7. A thermostatic valve as claimed in claim 6 wherein
said peints are disposed betwsen said seating portion and
said pivot.

8. A valve mechanism comprising a housing having
a wall with a port therethrough, a shaft supported on said
housing and extending across said port, an operating
element mounted on said shaft for pivotal movement
thereon and biased in one direction, a valve element
loosely mounted on said shaft for pivotal movement be-
tween a plurality of positions thereon and limited lateral
movement relative thereto, a threaded member extending
between said valve element and said operating element
for moving said valve element between said positions,
said member being threaded into one of said elements
and having a lost motion connection with the other of
said elements.
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